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[57] ABSTRACT

A method and apparatus for filtering a material that
flows through a filter housing having a housing cham-
- ber, a matenal inlet port, a material outlet port, and an
annular shoulder disposed in the housing chamber. A

non-sealing filter element having a fluid pervious filter
bag fixed to a non-sealing shape retaining filter collar
assembly including an annular sleeve, an outturned
annular flange, and a fluid pervious annular filter ele-
ment disposed on the annular shoulder of the housing
chamber. The fluid pervious annular filter element may
be a separate element interposing the outturned annular
flange of the non-sealing shape retaining filter collar
assembly and the annular shoulder of the filter housing
to filter material not filtered by the fluid pervious filter
bag. Alternatively, the outturned annular flange and the
annular sleeve of the non-sealing shape retaining filter
collar assembly may be comprised of a fluid pervious
material to filter material not filtered by the fluid pervi-
ous filter bag.

8 Claims, 4 Drawing Sheets
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METHOD AND APPARATUS FOR A
NON-SEALING FILTER ELEMENT

FIELD OF THE INVENTION

The present invention relates to a novel method and
apparatus for filtering a material that flows through a
filter housing. Specifically, the invention relates to a
non-sealing filter element having a fluid pervious filter
bag fixed to a non-sealing shape retaining filter collar
assembly disposed in the filter housing. The non-sealing
shape retaiming filter collar assembly ensures filtration

of the material not filtered by the filter bag.

BACKGROUND OF THE INVENTION

Bag type fluid filters are generally comprised of a
fluid pervious filter bag fixed to a rigid filter collar that
is disposed on an annular shoulder in a filter housing. In
principle, matenal, such as a fluid or a fluid-solid mix-
ture, that flows through the housing is filtered through
the filter bag to remove particulate matter suspended in
the fluid. Invariably, some of the fluid that flows
through the filter housing is not filtered by the filter bag
because the fluid flows between the filter collar and the
annular shoulder thereby circumventing the filter bag.
To address this problem, it has in the past been sug-
gested to form a fluid impervious seal between the filter
collar and the shoulder of the housing to prevent the
flow of fluid therebetween. For example, it is known to
dispose a seal or gasket between the filter collar and the
annular shoulder, or to fabricate the filter collar from a
material that forms a fluid impervious seal between the
filter collar and the annular shoulder. These proposed
methods of forming a fluid impervious seal between the
fiiter collar and the annular shoulder generally require
that an external force be applied to the rigid fiiter collar
to form and maintain the seal. For example, the filter
collar may be fastened to the annular shoulder by one or
more fasteners, or the filter collar may be clamped be-
tween the annular shoulder and a housing cap. Other
proposed methods of forming a seal between the filter
collar and the annular shoulder include fabricating fluid
impervious filter collars having a lip or flange that snap
fits into an annular receiving groove proximate the
annular shoulder. All of the proposed methods and
apparatuses for preventing the flow of fluid between the
filter collar and the shoulder of the housing have the
disadvantage that they require additional structure,
precise dimensions or skilled installation to ensure the
formation of a seal. Furthermore, the proposed solu-
tions are expensive and, from a practical standpoint,
often do not form a satisfactory seal resulting in the
passage of unfiltered material through the filter housing.
There 1s therefore a demonstrated need for an advance-
ment in the art of filtering a material that flows through
a filter housing.

It i1s an object of the present invention to provide a
novel method and apparatus for filtering material that
flows through a filter housing.

It 1s 2 another object of the present invention to pro-
vide a novel non-sealing filter element.

It is a another object of the present invention to pro-
vide a novel non-sealing filter element that is economi-
cal to manufacture.

It 1s a further object of the present invention to pro-
vide a novel non-sealing filter element having a fluid
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pervious filter bag fixedly disposed on a non-sealing
shape retaining filter collar assembly.

It 1s a further object of the present invention to pro-
vide a novel non-sealing filter element having a fluid
pervious filter bag disposed on a non-sealing shape re-
taining filter collar assembly wherein the non-sealing
shape retaining filter collar includes a fluid pervious
annular filter element.

It 15 a further object of the present invention to pro-
vide a novel non-sealing filter element having a fluid
pervious filter bag disposed on a non-sealing shape re-
taining filter collar assembly wherein the non-sealing
shape retaining filter collar assembly includes a fluid
pervious or mmpervious outturned annular flange and a
fluid pervious annular filter element.

Accordingly, the present invention 1is directed
toward a method and apparatus for filtering material
that flows through a filter housing having a housing
chamber, a material inlet port, a material outlet port,
and an annular shoulder disposed in the housing cham-
ber. A non-sealing filter element having a fluid pervious
filter bag fixed to a shape retaining filter collar assembly
including an annular sleeve, an outturned annular flange
and a fluid pervious annular filter element is disposed on
the annular shoulder of the housing chamber. The fluid
pervious annular filter element may be a separate ele-
ment interposing the outturned annular flange of the
shape retaining filter collar assembly and the annular
shoulder of the filter housing to filter material not fil-
tered by the fluid pervious filter bag. Alternatively, the
outturned annular flange or the annular sleeve of the

non-sealing shape retaining filter collar may be com-
prised of a fluid pervious material to filter material not

filtered by the fluid pervious filter bag.

These and other objects, features and advantages of
the present invention will become apparent upon con-
sideration of the following Detailed Description of the
Invention with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view of a filter housing and a
non-sealing filter element of the present invention.

FIG. 2 1s a partial sectional view of the embodiment
of FIG. 1L

FIG. 3 1s a top view of the non-sealing filter element
of FIG. 1.

FIG. 415 a sectional side view of the non-sealing filter
element shown in FIG. 3.

F1IG. 5 1s a partial sectional view of a second embodi-
ment of the non-sealing filter element of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 1s a sectional view of a filter housing 10 and a
non-sealing filter element S0 disposed in the filter hous-
ing 10 for filtering a material that flows through the
filter housing as discussed below. The filter housing 10
generally compnses a housing body 12 having an open
end 11 covered by a removable filter housing cap 14 to
form a housing chamber 13 for receiving the non-seal-
ing filter element 50 of the present invention. The hous-
g body 12 comprises an inner wall 21 and the open
end 11 comprises an inner perimeter wall 23 and an
open end surface 19 with a seal or gasket groove 22 for
receiving a seal or gasket 24, preferably an 0-ring type
seal. The housing body 12 may also include a support
structure in the form of one or more support legs 28.



5,441,650

3

The filter housing cap 14 comprises an inner surface 13,
an outer surface 16 and an inlet port 18 through which
the fluid may pass into the housing chamber 13. The cap
14 may be removably secured to the open end 11 of the
housing body 12 by fastening the cap 14 to the open end
surface 19 with removable threaded members 38 or
other means known in the art so that a fluid impervious
seal is formed by the gasket 24 interposing the open end
surface 12 of the filter housing wall 12 and the inner
surface 15 of the cap 14. The housing body 12 also
comprises a housing bottom wall 17 having an outlet
port 20 through which the fluid may pass out of the
 housing chamber 13. FIG. 2 is a partial sectional view of
the embodiment of FIG. 1 and shows an annular shoul-
der 30 disposed on the inner wall 21 near the open end
11 of the housing body 12. The annular shoulder 30
comprises an annular non-sealing filter element seating
32 and, optionally, an annular filter basket seating 34.
The housing chamber 13 of the filter housing 10 may
optionally receive a rigid filter basket 41 to support the
non-sealing filter element 50. The rigid filter basket 41
comprises a reticulated filter basket wall 42 connected
to an outturned annular filter basket flange 44 having a
flange upper surface 46 and a flange lower surface 48
for engaging and seating on the annular filter basket
seating 34 of the annular shoulder 30.

The non-sealing filter element 50 of the present inven-
tion generally comprises a fluid pervious filter bag 52
and a non-sealing shape retaining filter collar assembly
60 having an annular sleeve 70, an outturned annular
flange 74 and a fluid pervious filter element shown 1n
FIGS. 1 and 4. The filter bag 52 has an open end and a
closed end, and is formed, for example, of a non-woven
filter material. The open end of the filter bag 52 is
fixedly attached to the annular sleeve 70 of the non-seal-
ing shape retaining filter collar assembly 60 by stitches,
heat sealing or other means known in the art. In the
embodiment of FIG. 2, the fluid pervious filter element
is a separate fluid pervious annular filter element 54
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having an upper surface 56 and a lower surface 58 and 40

is preferably formed of a fluid pervious material, for
example of a non-woven filter material such as polyes-
ter, polypropylene, nylon, cellulose or an equivalent.
The annular sleeve 70 and outturned annular flange 74
may be formed of a fluid impervious maternal, for exam-
ple a plastic. Alternatively, in the embodiment of FIG.
5, the annular sleeve 70 and the outturned annular
flange 74 of the non-sealing shape retaining filter collar
assembly 60 are comprised of a fluid pervious material
thereby eliminating the requirement of the annular filter
element 54 in the embodiment of FIG. 2. In a third
embodiment, the fluid pervious annular filter element 54
may be used in combination with a fluid pervious annu-
lar sleeve 70 and outturned annular flange 74. In all
embodiments, the annular sleeve 70 and the outturned
annular flange 74 may form a unitary member wherein
the annular sleeve 70 has an inner surface 71 and an
outer surface 72 and the outturned annular flange 74 has
an outer edge 75, an upper surface 76 and a lower sur-
face 78. FIG. 2 and FIG. 4 show the outturned annular
flange 74 having, as an option, one or more matertal
passage grooves 80 radially disposed on the upper sur-
face 76 and corresponding material passage grooves 81
disposed along the outer edge 75 thereof. Also, one or
more handles 84 may be disposed across the non-sealing
shape retaining filter collar assembly 60 to facilitate
removal of the non-sealing filter element 50 from the

filter housing 10.
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The non-sealing filter element 50 is disposed 1n the
filter housing 10 and the non-sealing shape retaining
filter collar assembly 60 is seated on the annular non-
sealing filter element seating 32. In the embodiment of
FIG. 2, the lower surface 58 of the fluid pervious filter
element 54 is seated on and is in contact with the annu-
lar non-sealing filter element seating 32. The lower
surface 78 of the outturned annular flange 74 1s seated
on and is in contact with the upper surface 56 of the
annular filter element 54 so that the closed end of the
filter bag 52 is extended into the housing chamber 13.
The outer edge 75 of the outturned annular flange 74
may or may not contact the inner perimeter wall 23 of
the housing body 12. In an embodiment which includes
a rigid filter basket 41 disposed on an annular filter
basket seating 34, the lower surface 58 of the fluid pervi-
ous filter element 54 may also be seated on and in
contact with the flange upper surface 46 of the out-
turned annular filter basket flange 44 and the closed end
of the filter bag 52 will extend into and may be sup-
ported by the reticulated filter basket wall 42. The cap
14 may be dimensioned or configured so that the inner
surface 15 of the cap 14 applies a force to the upper
surface 76 of the outturned annular flange 74 to ensure
that the lower surface 78 of the annular flange 74 1s
properly seated on and in contact with the upper sur-
face 56 of the annular filter element 54 and to ensure
that the lower surface 58 of the annular filter element 54
is properly seated on and in contact with the annular
non-sealing filter element seating 32 of the filter housing
10. The fluid flow through the filter bag 52 will also
ensure that the non-sealing shape retaining filter collar
assembly 60 is properly seated on and in contact with
the annular non-sealing filter element seating 32 as dis-
cussed above and therefore it is not necessary that the
inner surface 15 of the cap 14 contact the upper surface
76 of the outturned annular flange 74. In the embodi-
ment of FIG. 5, the lower surface 78 of the outturned
annular flange 74 of the non-sealing shape retaining
filter collar assembly 60 is seated on and in contact with
the annular non-sealing filter element seating 32 so that
the closed end of the filter bag 52 is extended mnto the
housing chamber 13. In an embodiment which includes
a rigid filter basket 41 disposed on an annular filter
basket seating 34, the lower surface 78 of the outturned
annular flange 74 may also be seated on and 1n contact
with the flange upper surface 46 of the outturned annu-
lar filter basket flange 44 and the closed end of the filter
bag 52 will extend into and may be supported by the
reticulated filter basket wall 42. The cap 14 may be
dimensioned or configured so that the inner surface 15
of the cap 14 applies a force to the upper surface 76 of
the outturned annular flange 74 to ensure that the lower
surface 78 of the outturned annular flange 74 1s properly
seated on and in contact with the annular non-sealing
element seating 32 of the filter housing 10. The fluid
flow through the filter bag 52 will also ensure that the
non-sealing shape retaining filter collar assembly 60 1s
properly seated on and in contact with the annular
non-sealing filter element seating 32 as discussed above
and therefore it is not necessary that the inner surface 15
of the cap 14 contact the upper surface 76 of the out-
turned flange 74.

In operation, the non-sealing filter element 50 of the
present invention filters all material that flows from the
inlet port 18 and into the housing. Most of the material
that flows into the filter housing 10 flows from the inlet
port 18, into the chamber housing 13 where the material
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S
is filtered by the filter bag 52 as illustrated by flow lines
88 in FIG. 2 and FIG. 5. In the embodiment of FIG. 2,
the non-sealing filter element allows the material that is
not filtered by the fiiter bag 52 to flow over the upper
surface 76 of the outturned annular flange 74 through
the material flow grooves 80 or through a space be-
- tween the upper surface 76 of the outturned annular
flange 74 and the mner surface 15 of the cap 14, down
along the inner perimeter 23 of the housing body 12 or
through the material flow grooves 81, and then back
toward the annular sleeve 70 where the material is fil-
tered by the annular filter element 54 as illustrated by
flow lines 90. The annular filter element 54 ensures the
filtration of material that is not filtered by the filter bag
52. In the embodiment of FIG. 5, material that is not
filtered by the filter bag 52 is filtered by the fluid pervi-
ous outturned annular flange 74 and the annular sleeve
70 of the non-sealing shape retaining filter collar assem-
bly 60 as illustrated by flow lines 92. The fluid pervious
outturned annular flange 74 and annular sleeve 70 en-
sure the filtration of fluid that is not filtered by the filter
bag 52. In an embodiment which includes both a fluid
pervious annular filter element 54 and a fluid pervious
outturned annular flange 74 and fluid pervious annular
sleeve 70, the flow is along both the flow lines 90 and 92
in FIG. 2 and FIG. § so that the fluid pervious annular
filter element 54 and the fluid pervious outturned annu-
lar flange 74 and fluid pervious annular sleeve 70 filter
the material. In an embodiment that includes a rigid
filter basket 41, filtered fluid may flow between the
lower surface 48 of the basket flange 44 and the annular
filter basket seating 34 of the shoulder 30 as illustrated
by flow lines 91 1n FIG. 2 and FIG. 5. In all of the
embodiments specifically disclosed herein and equiva-
lent embodiments, material flowing into the filter hous-
ing 10 1s either filtered by the filter bag 52 or by one or
more elements of the non-sealing shape retaining filter
collar assembly 60 of the non-sealing filter element 50.

The foregoing is a description enabling one of ordi-

nary skill in the art to make and use the preferred em-
bodiments of the present invention. It will be appreci-
ated by those skilled in the art that there exists varia-
tions, modifications and equivalents to the embodiments
disclosed herein. The present invention therefore is to
be Iimited only by the scope of the appended claims.

What is claimed is: |

1. A non-sealing filter element comprising:

a filter housing having a housing chamber, a material
inlet port, a material outlet port, and an annular
shoulder;

a non-sealing shape retaining filter collar assembly
having an annular sleeve and an outturned annular
flange, the annular sleeve having an outer surface,
the outturned annular flange having an upper sur-
face and a lower surface, a fluid pervious annular
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filter element having an upper surface and a lower

surface, the lower surface of the fluid pervious
annular filter element being disposed on the annu-
lar shoulder of the filter housing and the lower
surface of the outturned annular flange being dis-
posed on the upper surface of the fluid pervious
annular filter element: and

a fluid pervious filter bag having an open end and a
closed end, the open end of the fluid pervious filter
bag fixedly disposed on the annular sleeve of the
shape retaining filter collar assembly and the closed
end of the fluid pervious filter bag extended into
the housing chamber wherein material flowing
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through the annular sieeve of the shape retaining
filter collar assembly is filtered by the fluid pervi-
ous filter bag and material not filtered by the fluid
pervious filter bag 1s filtered by the fluid pervious
annular filter element.

2. A non-sealing filter element according to claim 1,
wheremn the outturned annular flange is a fluid impervi-
ous outturned annular flange, and the annular sleeve is
a fluid impervious annular sleeve.

3. A non-sealing filter element according to claim 2,
further comprising a radial material passage groove
extending radially across the upper surface of the out-
turned annular flange, and a vertical material passage
groove extending down a vertical side of the outturned
annular flange, wherein material not filtered by the fluid
pervious filter bag flows in part through the radial mate-
rial passage groove and down the vertical material pas-
sage groove and 1s filtered by the fluid pervious annular
filter element.

4. A non-sealing filter element according to claim 3,
further comprising a filter removal handle.

S. A non-sealing filter element comprising:

a filter housing having a housing chamber, a material
inlet port, a material outlet port, and an annular
shoulder, the non-sealing filter element;

a non-sealing fluid pervious shape retaining filter
collar assembly having an annular sleeve and an
outturned annular flange, the annular sleeve having
an outer surface and the outturned annular flange
having an upper surface and a lower surface, the
lower surface of the outturned annular flange being
disposed on the annular shoulder of the filter hous-
ing; and

a fluid pervious filter bag having an open end and a
closed end, the open end of the fluid pervious filter
bag fixedly disposed on the annular sleeve of the
non-sealing fluid pervious shape retaining filter
collar assembly and the closed end of the fluid
pervious filter bag extended into the housing cham-
ber wherein material flowing through the annular
sleeve of the fluid pervious shape retaining filter
collar assembly is filtered by the fluid pervious
filter bag and material not filtered by the fluid
pervious filter bag is filtered by the non-sealing
fluid pervious shape retaining filter collar assem-
bly.

6. A non-sealing filter element according to claim 5,
wherein the outturned annular flange of the non-sealing
fluids pervious filter collar comprises in part a fluid
pervious annular filter element wherein the fluid not
filtered by the fluid pervious filter bag may be filtered
by the fluid pervious annular filter element.

7. A method for filtering a material flowing through
a non-sealing filter element disposable in a filter hous-
ing, the non-sealing filter element having a fluid pervi-
ous annular filter element and a fluid pervious filter bag
fixedly disposed on a shape retaining filter collar assem-
bly having an outturned annular flange and an annular
sleeve, the filter housing having a housing chamber, a
material inlet port, a material outlet port, and an annular
shoulder for supporting the outturned annular flange of
the shape retaining filter collar assembly, the method
comprising steps of:

filtering a material flowing through the annular
sleeve of the shape retaining filter collar assembly
with the fluid pervious filter bag; and
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filtering material not filtered with the fluid pervious
filter bag with the fluid pervious annular filter
clement.

8. A method for filtering a material flowing through

a non-sealing filter element disposable in a filter hous- 5

ing, the non-sealing filter element having a fluid pervi-
ous filter bag disposed on a fluid pervious shape retain-
ing filter collar assembly having an outturned annular
flange and an annular sleeve, the filter housing having a
housing chamber, a material inlet port, a material outlet
port, and an annular shoulder for supporting the out-
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turned annular flange of the fluid pervious shape retain-
ing filter collar assembly, the method comprising steps
of:
filtering a material flowing through the annular
sleeve of the shape retaining filter collar assembly

with the fluid pervious filter bag, and
filtering material not filtered with the fluid pervious
filter bag with the fluid pervious shape retaining

filter collar assembly.
* % X * ®
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